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(57) Abstract 

A process for producing a branched polymer, characterized by polymerizing a macromonomer which is a vinyl polymer produced by 
radical polymerization having per molecule one terminal group having a polymerizable carbon-carbon double bond. Since the 
macromonomer used is a vinyl polymer having a terminal group having a polymerizable carbon-carbon double bond such as a 
(meth)acryloyl group in a high proportion, a graft copolymer, star polymer, gel, or the like which has a vinyl polymer as branches, whose 
synthesis has conventionally been difficult, is easily synthesized. Furthermore, by producing the macromonomer by living radical 
polymerization, especially atomic-transfer radical polymerization, the side chains of the polymer obtained have a well-regulated molecular 
weight. 
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<$iiia?^nfc7l^UT— ®-&fifelC^?bL;t(7)tSgjfi(;5c;<JiT$.So Mi l kov i 

25 -J iiVi^) ^a-&$-&S;&r£^*^#tf e.n^o 
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20 ^m<D^ft^i} 

i^n^y-T- (I) ^m^r^:itizji^. ^^i!)^nLrcim^i^(Dmm:^m\zm 

-OC (O) C (R) =CHz (1) 
(iC*, Rti7K^> S/iH, 1 - 2 0 O 1 fflfi(Z)W^^^^"r. ) 
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-CR'R^X (2) 

15 (i, mi^, ^m. x\t. Bom^^t. ) 

M-^-OC (O) C (R) =CH2 (3) 
(4) : 

XC (O) C (R) =CH2 (4) 
25 ^3^. *fcfi7mS^^T. ) 

i^p-f V'>T^— hSt— ( 5) : 

HO-R' - OC (O) C (R) =CH, (5) 
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L/t-^^pqEyv- (I) (Dmm^i^^^m (mw) chic^i^^^-^a (Mn) co 

15 -y^Jl. S.tJ^I?c7&^ ^T^cSSI;^)^ 6M^Sn^^McD^<z|^ 

en. x'^a^y-T— en -ri^o^ry iu^i^(7)#^m-&'i±^yT— (i i) 

{t'^m. fiF^b<tt, ^-aj^-&sr^^^>^fcwT^a^#: (III) ^^^a-& 

^^m\%^tz.^%^<r>-)5mz^^'i^^ t COTE'S fe^^T&^n 



wo 99/65963 



PCT/JP99/03275 



5 

10 x-7^;i/S, tv;L'S, ^m^^tsm, mm, ^n^^ts&, mm, Mkm 

^'^tyS7a:i'-rfe-pT^< , m^},^, -H, -CH3, -CHgCH 

3, - (CH2) nCHg (n«2~ 1 9(0Mic^^-r) , -CfiHs, -CH2OH, 

15 <-^^n^yT- (I) <D^m> 

i:^'^) 7 ^ ^) )Vmif ^) V )V , (^3?) U 2 - T ^ 7 X5^;l/, r- 
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^) 7 ^} )vm.n-y }V^u^^}V. (.^^) 7C^ )vmvn-y }V:^u:^^)V 

JUS? 2 -yN"— :7;u:tn7=^i>;i/ji^;b, (pt:^^) 7 ^) )Vm.2 -n—y }V-:iru-r\:^ 
U-T-*>#ro7'vili^Wbfx;i/^y^- : tfxju h u 7^ h^->i/-7 >, t'x;uhu 

20 57'jpxb'j;u, ;<iS?i^ U PX h 'j;U^(DX h U Jl/S-&*t*x;UJ^^y V— ; T 

(Ot*x;ux;^xJU^ : x5^l^>, yp t:u>%co7;w^>51 ; T/^s^i/x^, -f v 

yi/>l|(7)^®i?X>!lg ; :^{bt:x;i/, M^kh*XU5='>, m\:7'))V. 7 )V7 
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p^ry-T— (I) (Dtg[qzi^^i=^a« 5 0 0 - 1 0 0 0 0 0 oSBffl 

7&W^U<> 3000-4000 0 7i^$ iilC$f Sb^/i. 5^^*75^ 5 0 0 Jl^AT-C* 
-Sih, lf-JU^m-&<*:(D2t:5fe<73!j#i4;i^^3^$n{C< <, 1 0 0 0 0 0 JgA_L 

15 TSSt, /\>\^^)>^Amm\ZtS.^o 



r— ^W7i7v^:^JPffi^^j OTfiE^j::;^!*^^^*^, CKD^i^Tt^i^^wttg 
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20 T^c^D. \d>'^m^titmmizi5\,>xit. ^Mti^'^izmii.^n-^m-f'c^ji-Tm. 

25 ^(7)^JibT«, ;'c:<iiAlfv-v-:h;i/ • • U • '^^^;iJ;^y-tl- 

x5=••^' — ( J . Am. Chem. Soc. ) , 1994^, 116 #, 7943 
M\Z7^^tl^^^fS.Zi/'<JlhTi^)Vy ^ U >^^$:fflVi^t)C^, T^P^U^j.— 
;UX (Macromolecuies) , 1994^, 27 #, 722 SMiZm 
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(Atom Transfer Radical Polymerizatio 
n : ATRP) UEfi^$}\i ibtl^. 

10 ti^wj^J^Ma t y j a s z e w s k i ^, -J^ — ±)V ■ -^y' • 7 :^^}tsy • ^5, 
)]/ 'J V- J^y^ ■< — ( J . Am. Chem. Soc. ) 1995 117 #, 5 
6 1 4M, V^P^rU^^oL — (Macromolecules) 1995^, 
2 8#, 7 9 0 IH, •t»--rx>X (Science) 1996^, 272 #, 8 
6 6 M, WO 96/3042 1 ^^$g. WO 97/18247 WO 9 8 

15 /'0 1 4 8 0-^^^, WO 9 8 /4 0 4 1 5-^ii$g, SSV^^S aw amo t o 
Tj^P^rU^o.— (Macromolecules) 1995^, 28 
#, 1 7 2 1 4#M¥ 9- 2 0 8 6 1 6 ^^$B, 8-41117 -^^$6 

r^o ii«^ifi<}^J (5^p-7-) <&fflVi/c^>?;^?JUfi^ibTf3:, itticPI^^nnc 

I 

25 (D2-D(D:^m^^M^^tl^. 

■ttat)-^. #W¥4 - 1 3 2 7 0 6#4i^lC^$nTViS J;^;5:APer><kj^ 

1-271306 -^ii^, 2 5 9 4 4 0 2 ^ii^, #11808 54-47782 
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m^\t^tlU\^^t>^, 2, 2, 6, 6 -g^- 1 - hT'^U i^^;i/^=l^i>^i^;^;U-^ 

2. 2. 5. 5 -sm- 1 - If n U Mt^h Ha^'>T 

10 y^jt!Mt^miihx\-x. m'&\i.-&nu^^-t}K 2. 2. e, 6 -5^ h^p^5^;^- 
l -tf^Ui^-;u^^->^>^*;i/ (TEMPO) , 2, 2. 6, 6--7^hvX5^ 

1 - tr^u v^-;u^4^'>^':^;^;u, 2. 2, 6. 6 -5^ 4-:r 

^v- 1 - tr^u vz:;i'::r^i^^>>;^j;p, 2, 2, 5. 5 h 1 - 

k!p u 1. 1, 3. 3 -7^ H 2 --r y-T > H 

15 'J-;u^^'>^>^:^;P, N, N-v- t -::^5^;VT^ >:t=^v^-:^:tf;w^35^'^tf 
e,n^. -ho4^>'7'J-^i;^:^jJK;DR;bOtc. (galvin 
oxy 1) y^)—'y-Jii)\/m(0'$z'^ts.y^—^-Jtl)V^m\*^X^m^t^^^, 
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M a c r omo 1 e c u 1 e s 1 9 9 5. 2 8, 2 9 9 3 TfB^^ 
cfc-5fcCT;i/n:^->T^ Xb-a-t^^W^^^Jt bTfflViTt)^*:>?"cJ:Vi„ 



10 




7 )vu^-^7 ^>\t'^m'kmihmt\^xm^^^m'^. ^fiii^±.WT!^-^nx^^ 

CeHs-CHgX, CgHs-C (H) (X) CHg, CgHg-C (X) (CH3) 

2 
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(/t/SfU, ±(D^<t^^^. C^H^\,:iZ7 3^=.)\.^, Xit.mm. ^/2:«3'i7 

) 

R'-C (H) (X) -CO^R". R'-C (CH3) (X) -CO^R"*. R^- 
C (H) (X) -C (O) R\ R3-C (CH3) (X) -C (O) R\ 

R'-C6H4-S02X 



15 



25 



(6) tC^ 



20 R^R^C (X) -R«-R»-C (R^) =CH 



(6) 



7^;i/4^;wS, ^fc«Mtc43tiTffiSicigi^L;tfe(D, R^ii, -c (o) o 

- iJLXy=-)Vm . -C (O) - (^h&) , ^;tJio-. m-. p->':c— U 

R^itiK^m^, ^rcitmmmi-2 0(D2m<Dmm^xlm&s±(DJL'- 



fiiST&^^tf bn^o R « <i: R ^ \tmmzii\^^xmM\^xm'^'^^^m^vxh^x^ 



wo 99/65963 



PCT/JP99/03275 



XCH2C (O) O (CH2) nCH=CH2, 

5 H3CC (H) (X) C (O) O (CH2) „CH=CH2> 
(H3C) 2C (X) C (O) O (CH2) „CH = CH2, 
CH3CH2C (H) (X) C (O) O (CH2) „CH = CH2, 



XCH2C (O) O (CH2) nO (CH2) „,CH=CH2, 
H3CC (H) (X) C (O) O (CH2) „0 (CH2) „CH = CH2. 
15 (H3C) 2C (X) C (O) O (CHg) „0 (CH2) „CH=CH2. 

CH3CH2C (H) (X) C (O) O (CH2) „0 (CH2) „CH=CH2, 



m«0~2 0(OMI&) 

o. m. P-XCH2-C6H4- (CH2) „-CH = CH2. 
25 o, m. P-CH3C (H) (X) -C6H4- (CH2) „-CH=CH2, 

o. m. P-CH3CH2C (H) (X) -C6H4- (CH2) n-CH = CH2> 

(±iBc5^5s:i;i;feViT, xiitmm. ^rziita^m. n«o~2 ocd^is:) 

O. m. P-XCH2-C6H4- (CH2) n-O- (CHg) „-CH=CH2, 
o. m. P-CH3C (H) (X) -CeH4- (CH2) „- 



10 




20 




X 
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O- (CHg) „-CH = CH2. 
o. m, P-CH3CH2C (H) (X) -C6H4- (CH2) „- 

O- (CH2) ^CH=CH2> 
(_haB(Z3^^lC43ViT, Xtii^l^, ^Tzi^iB^m. n 1 ~ 2 0 O^fgC, 

5 m«0~2 0(^)!SI&) 

o, m, P-XCH2-C6H4-O- (CH2) „-CH=CH2, 
o. m. P-CH3C (H) (X) -C6H4-O- (CHa) „-CH=CH2, 
o. m. P-CH3CH2C (H) (X) -C6H4-O- (CH2) „- 

C H — C H 2 * 

o, m, p -XCH2-C6H4-O- (CH2) „-0- (CH2) „-CH=CH 
2 • 

o. m. P-CH3C (H) (X) -CgH^-O- (CH2) „- 

O- (CH2) „-CH=CH2, 
15 o. tn. P-CH3CH2C (H) (X) -C6H4-O- (CH2) n- 

O- (CH2) ^-CH=CH2. 

mti 0 — 20 COSEI&) 

20 ^it-tmtt^^^i^ti^o 

H2C = C (R^) -R^-C (R^) (X) -R^°-R^ (7) 

(^^4". R^ R^ R'> Xli±sBlc|SIi;, R^°ti, UW^-^. -C (O) 
O- (x;^7^;l'^) , -C (O) - (^hS) , ^tz^t. o-, m-, p--7a: 

25 R««i£Sfl^'&. ^tz\%WLm^l-2 0<D2m<O^m^ ^im&s±.(DJL-^}V 
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861c. R'°hi^XitC (O) OS, C (O) ^'a: — U'>S7&WSL.ti« 

CH2^^HCH2^^ CH2~C (CH3) CHg^* 
5 CH2 = CHC (H) (X) CH3, CH2 = C (CH3) C (H) (X) CH3, 
CH2 = CHC (X) (CH3) 2' CH2 = CHC (H) (X) C2H5, 
CH2 = CHC (H) (X) CH (CH3) 2' 

CH2 = CHC (H) (X) CgHg, CH2 = CHC (H) (X) CHzCeHg, 

CH2 = CHCH2C (H) (X) -CO2R, 
10 CH2 = CH (CH2) 2C (H) (X) -CO2R, 

CH2 = CH (CH2) 3C (H) (X) -CO2R, 

CH2 = CH (CH2) flC (H) (X) -CO2R, 

CH2 = CHCH2C (H) (X) -CgHs, 

CH2 = CH (CH2) aC (H) (X) -CeHg, 
15 CH2 = CH (CH2) 3C (H) (X) -CfiHs, 

Tjb+;u», TU-ji/S, r^)\^^jvm) 

20 0 -, m-, p-CH2 = CH- (CHg) „-C6H4-S02X, 

0-. m-, p-CH2 = CH- (CH2) „-0-CflH4- S O2X, 

25 (8) fc^-raigsr^-r^tjcowii^^n^o 

R^R^C (X) -R«-R^-C (H) (R^) CH2- 

[S i (R^^) 2-b (Y) ,0] i (R^2) (Y) ^ (8) 

(sctf, R^ R^ R', R^ r\ xti±gBtcisii;, R^^ R^n*, v^-rnfe 

1 ~ 2 0 (DTJu^j]/^. mmik 6 ~ 2 0 £0T u ^tcitmm^ 7 ~ 
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2 0(D7^)l'=^J]^&. (R' ) 3S i O- (R* t±i^3gt& 1 ~ 2 Q<Dim<D 

;^^fc7K^X-C*oT, 3m<DR' (ilWJ— T -rp T cfc < , ^T'j; o T V^X J; Vi) 

n^-pTViTt) J;Vio afdlO, 1, 2. ^/t«3€:. Sfe, biiO. 1, ^/::«2 
iSr^-r. miiO~ 1 9(^>^icT^^o ^^U, a +m b ^ 1 -& :i t €:v^ST 

— (8) (D^t:-&<fe^^#:&^tc:«F!j^(^-r^7'j:t)ti, 
10 XCH2C (O) O (CH2) „S i (OCH3) 3, 

CH3C (H) (X) C (O) O (CH2) „S i (OCH3) 3, 
(CH3) 2C (X) C (O) O (CH2) „S i (OCH3) 3^ 

XCH2C (O) O (CH2) nS i (CH3) (OCH3) 2^ 

CH3C (H) (X) C (O) O (CH2) „S i (CH3) (OCH3) 2' 
15 (CH3) aC (X) C (O) O (CH2) „S i (CH3) (OCH3) 2' 

XCH2C (O) O (CH2) „0 (CH2) „S i (OCH3) 3, 

H3CC (H) (X) C (O) O (CH2) „0 CCH2) „S i (OCH3) 3^ 

(H3C) 2C (X) C (O) O (CH2) nO (CH2) n,S i (OCH3) 3' 

20 CH3CH2C (H) (X) C (O) O (CH2) nO (CH2) mS i (OCH3) 

3 

XCH2C (O) O (CH2) nO (CH2) „S i (CH3) (OCH3) 2' 

H3CC (H) (X) C (O) O (CH2) nO (CH2) 

S i (CH3) (OCH3) 2' 

25 (H3C) 2C (X) C (O) O (CH2) „0 (CH2) m- 

S i (CH3) (OCH3) 2. 

CH3CH2C (H) (X) C (O) O (CH2) nO (CH2) 

S i <CH3) (OCH3) 2' 
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o, m. p-XCHa-CflH^- (CHg) jS i (OCH3) 3, 

o, m, P-CH3C (H) (X) -CfiH^- (CH2) 2S i (OCH3) 3, 

o, m, P-CH3CH2C (H) (X) -C6H4- (CH2) 2S i (OCH3) 



o, m, P-XCH2-C6H4- (CHj) aSi (OCH3) 3, 

o, m. P-CH3C (H) (X) -C6H4- (CHa) aSi (OCH3) 3, 

o. m. P-CH3CH2C (H) (X) -C6H4- (CH2) 3S i (OCH3) 



10 o, m. P-XCH2-C6H4- (CHj) 2-0- (CH2) 3S i (OCH3) 3, 
o, m. P-CH3C (H) (X) -C6H4- (CH2) 2- 

O- (CH2) 3 S i (OCH3) 3, 
o. m. P-CH3CH2C (H) (X) -C6H4- (CHg) 2- 

O- (CH2) 3S i (OCH3) 3. 
15 o. m. D-XCH2-C6H4-0- (CHa) aSi (OCH3) 3> 

o. m, P-CH3C (H) (X) -C6H4-O- (CHa) 3S i (OCH3) 3, 
o. m, P-CH3CH2C (H) (X) -C6H4-O- (CHj) 3- 

S i (OCH3) 3, 
o, m, p -XCH2-CeH4-0- (CH^) 2-O- (CH2) 3- 
20 S i (OCH3) 3, 

o, m. P-CH3C (H) (X) -C6H4-O- (CH2) 2- 

O- (CH2) 3 S i (OCH3) 3, 
o, m. P-CH3CH2C (H) (X) -C6H4-O- (CH2) 2- 

O- (CH2) 3S i (OCH3) 3' 

(R^2) 3_, (Y) ,S i - [OS i (R") 2-b (Y) J „- 
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CH2-C (H) (RS) -R^-C (R°) (X) -R^^-R' (9) 
(i^4^, R5, R^ R\ R». R'°, R^^ R'^ a, b, m, X, YliJifB 

5 (CH3O) gSiCHzCHgC (H) (X) CgHg, 

(CH3O) 2 (CH3) SiCHzCHaC (H) (X) CeHg, 
(CH3O) 3S i (CH2) 2C (H) (X) -CO2R, 
(CH3O) 2 (CH3) S i (CH2) 2C (H) (X) -CO2R, 
(CH3O) 3S i (CH2) 3C (H) (X) -CO2R. 

10 (CH3O) 2 (CH3) S i (CH2) 3C (H) (X) -COjR, 
(CH3O) 3S i (CH2) 4C (H) (X) -CO2R, 
(CH3O) 2 (CH3) Si (CH2) 4C (H) (X) -C02R> 
(CH3O) 3S i (CH2) gC (H) (X) -CO2R, 
(CH3O) 2 (CH3) S i (CH2) 9C (H) (X) -CO2R. 

15 (CH3O) 3S i (CH2) 3C (H) (X) -CqHs. 

(CH3O) 2 (CH3) S i (CH2) 3C (H) (X) -CeHg, 
(CH3O) 3S i (CH2) 4C (H) (X) -CgHs. 
(CH3O) 2 (CH3) S i (CH2) 4C (H) (X) -CeHg, 

25 HO- (CH2) n-OC (O) C (H) (R) (X) 

m. n 1 ~ 2 0 (Dmitk) 
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H2N- (CH2) n-OC (O) C (H) (R) (X) 

(DT)V^)V^. ^5^lfc6~2 0(7)TU-JUS, 7 ~ 2 0 K>r 

5 n 1 ~ 2 0 <Dm.WO 

±sSX7j^:^^ ->»&l#o WttIA D y >\^m. ^ rets A o y ^-rtx ;i/3l>n;wt:-&i»j 



T^U^JP*, ^9^l^6~2 0(DTU— Sfc«j5t3^l&7~2 OroT^;U=^JW 
n 1 - 2 0 CDSIfc) 



10 




R 
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20 



o^nitP' X— CH2 — CfiH4 — CH2"~~X (i-1) 

CH3 CH3 

I I (i-2) 
o,in,p- X"~"CH2"~Cf^H4~CH2"~X 

CH3 CH3 
o,xn,p- X CHg — CflH4— CHa — X ( i-3 ) 

CH3 CH3 
H H 

I ^ I 

C (CH2)n-C X (i-4) 

COz^ C02R 
CHa CH3 

C (CH2)n— C X (i-5) 

COgR COgR 
H H 

I I 

C (CHa)n— C X (i-6) 

I I 
COR COR 

CH3 CH3 

C (CH2)n-C X (i-7) 

COR COR 

CH2'*'C~CH2~—X , . 

* II (1-8) 

O 

■CH — C — CH — X 

I II I (i-9) 
CHa O CH3 

CH — (CH2)n— CH— X 
CHs CH3 

-C C C — X (i-11) 



(i-10) 



I II I 
CH3 O CH3 
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10 



15 



25 



21 

O O 

CH2-C— 0 — (CH2)n-0— C— CHa — X (i-12) 

CH3 O O CHa 

I II II I 
CH — C— O — (CHaJn-O— C— CH X 



Ci-13) 



CHa O O GH3 

1 II II 1 
C C~0 — (CH2)„-0— C— C X (i-14) 

I I 
CH3 CH3 

CH2 — C C— -CHa— -X 

II II Ci-15) 
O O 
CH3 ^Hs 

X CH C C CH X (i-16) 

II II 

o o 

CH3 CH3 
X — CH C C CH X (i-17) 

CHa O O CHa 

9 O 
II 11 
o^,p- X — CHz-C— 0— C«H4 — O— C— CHa— X 



(i-18) 



20 o^p- X CH — C—O— CeH* — O — C — CH X 

CHa O O CHa 

I II II I 
o.in.p- X C C— O— CeH4 O— C— C X 



(i-20) 



CHa C;Ha 
o,m,p- X SOg — C8H4— SO2 — X (i-21) 
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22 

< \:s.mmm^m 7 am, 9m, lom, ^r^i-^i imTtm^^^^'L^^mii-r^ 

10 h ij;^ h u :7ai-;i^>j>x 7^- >$t'^ (Ru c 1 2 (p p hg) 3) hMm^Lxiff 

^ >mW (Feci 2 (PPhg) 2) ' 2m(D-y^Jl^(Dii7.h^JyjL-)\^^X 

>mw (N i c 1 2 (p p h 3) 2) ' islU. 2^iEox•v'^^;^(7)tfx h u 

15 ;UjJ>X7>r >^#: (NiBr2 (PBUg) 3) fe, bT$f iSTfe-S, 

1 5 ot:-c^'5. 
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23 

(2) T^^nS^j^J^flli^^WT-S f-;U^m-&<*:<i:, ±g5-J^^ (3) 



20 

— as!^?; (3) x^^n^it'^i^iiL'Xitmzm^-^ntti^^tfi. RcoMd^miii^ 
x\-immi^i--2 o<Dim(Dmmmxsbni-£!^izmm-^n-r. m^i-^, mm^i 

25 tWj^ldJ. -H, -CHa, -CH2CH3, - (CH2) nCHg (nli2~19cD^ 
^^^■T) , -CeHg, -CH2OH, -CN, 

^tm^/i^tl. $f*U<tt-H. -CHgTS'S. M-^«:^^>'7-:t>0*r;^3f" 
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5 'J C7 A-r ^>-C*S. — jS^ (3) >(D^ffi»«. — isa^ 



15 <mm'Bmm(Dmx®> 

^J;SL«, -H, -CH3, -CH2CH3, - (CH2) „CH3 <n 

i3:2~ 1 9©MI&^^T) , -CeHg, -CH2OH, -CN, 
^7&«#tf^>n, $f^U<Ji-H. -CHaTfe-S. 
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(a) U H>y^>^:«3;wa'&lc:j;D t*— JU3^a-&*!(ii^-&fig-rsi»lc, TIE— 

HzC = C (R^^) -R^^-R^s-OH (10) 
5 (^tf, R'ni;gii3!lt&l~2 OO10CDW'llST7K^^feti^5^;i^«75W^b<, 
R^^tt-C (O) O- (XX5^;i/S) , ^^tio-. m-'bb< «p U 

10 5. ) 

20 H2C = C (R^^) -R^^-OH (1 1) 

A.TViTfcJ:<^im5^l&l~2 0<D2'(iiBK>W^a^^^t'. ) 
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(d) m^^m^i^t>}wm^iz^io'^^ti^±t&~^^ <2) -^mi^n^mm- 
/\a^>m'&'&'prj.< im^-r^ii^^ji^s.'^mz. (12) \z^^ 

M-^C- (R'") (R^«) -R'^-OH (12) 
^®^l»<ii LTt^. MAt^. -CO2R (X7.T-;i/S) > -C (O) R C^h 

S) , -CON (R2) (Ts HS) , -cosR (^:rx;^7^;u») , -CN 

10 (xhu;p^) , -NO 2 (nhn^) ^^o^^tf ^.n-s. gmSRti^^i& 1- 

^, R^'43.i;t>'R.'*i:bTt*, -COgR. -C (O) R:fe.fcC;^- C N*^4*lCiff 
^LVi. ) 

15 (e) m^^Wiyvti)vm'^\z^Ki'^ibn^. ±M—fSL^ (2) T^^n^^ 

(f) S-&#:*5SSc^/NPy>> iff ti±IH— (2) T^^nij/Nny 

20 >$:'>Aj:< it? llSWr-S t:x;U5^a'&l*:{C, TSB— (13) T^^nSTK 

vW- hTx:f ^^^SfEJS^x, ±fB/Nay>^7KS!S'^Wgm»lc:e^-rs 

HO-R^«-0-M^ ( 1 3) 

25 (ictf, Ri«i5j:r>'M+}^±aibfct>(D<iiisnt-rS'5, ) 

HO-R^^-C (O) O-M^ (14) 
{■^^. Ri«43cktf^M^4i±aibfc:t)<7)<!i|Wli^T*S. ) 

i^nm-c\t (a) ~ (b) o.ke.;^i> im^^m'X-t^:f5m\zj\u¥yti^ 
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^rc (c) — (f) (D^-^u. t^^-/\^^>m'^^^>tsi< t.^ im^T^\f 

± 12 ® CD t i T BJ r ^ . 

±15— fls^ (5) x^^n^it-tmtLxitWizm^^nrjiii^i!}^. R<DMi^m 

«?y;^ti, -H, -CH3, -CH2CH3, - (CH2) nCHg (n«2~l 
9(D^1^^m-^) . -CfiHs, -CHgOH, -CN, 

^iOt^Vf^n, $fSL<}3:-H, -CHgT^^o :ic#:&<J7'<j:{b^#?i: L.T«, ;^ 
Vi^T^-— h, TK^-fb^^v^U IxVv'-f VvT^— h, < V iJnO y vT^^^- 
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i^n. Ti? n^ry-^— (I) <i:, •v'^ D^:/ V— i^;^cD^M-&i4^:y7— (II) 
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10 7^7 U;US[- 2 - t Ho4^->x5^;U. (^^5^) 7^7 2 - t HD^xyp 

^) 7^ u;uK2 -7syx^;u, r- C^^^s^i? u □<;u:*-4^vyn tfju) hu 

'J Jl'gE2 - h >J 7;U^O^^;i.X^;U, 7i? U;wm2 -/'^-:7;i/:tDX 

15 ^jux^^ju. 7^^ u;i'^2 -z'^— :7;i/:tpx^;u- 2 -A°— 7;i/^a:/ 

5^Jl/X5^;U, 7^^ U Jl'S?2 -/\*— :7;L':tPX^JU, (^3^) 7^^J}l^m. 

37) 7^^ u;i^Bg2 -/i-7;u:tP^4^>';ux5=-;w, (7^^) 7^ 'J>>ng[2 
20 7;u^P7''>;ux5^>)U, (p^iJ') 7^7 'j;u^2 -A— 7;u:tP'\=Mt7='>';ux5^ 

)V^(D {:^^) 7^U;UK^*yv-; 1. 3-:/i5'vX>, 1. 3-^>jS7v? 
X>, 2, 3 -vp^5^;i/- 1 . Z-'7^~JJL>, 2, 4 -^=^^1t>^X>, 2-:7 
a:x;U-l. 3-y^v?X>, -r VyU>^<Z>#^tS>^X>m ; S.C>'7 77 ij p- h 
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X 5^ J X - ^ J © X — 5r J 1/ 3^ j§ s ^ *t ^ ^ n s . 

in u Tic ^ itT ck V i . 

mn- 1 0 or- 1 5 ox:<DtMmMm^L < . - 7 8t:~8 ox:(DmmM^^ 
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(/i*^. jaK^fc'^>y'r ju^iaK<b^H:r5^;u^ow*iijgm<b#j, 2, 2' -ry 

)V) . 2. 2' -TVtiT. (2 -^^;U3;^5^P- h U;U) 7^i:i:©Ty'fb-&i^7:£i* 

)Vi^JLh=¥z^z^^ (H3CO) gSi-S-S-Si (OCH3) 3, CH3 
20 (H3CO) 2 S i - S - S - S i CH3 (OCH3) 2' (C2H5O) gSi-S 
-S-Si (OCaHg) 3, CH3 (C2H5O) 2 S i - S - S - S i CH3 (O 
C2H5) 2, (H3CO) aSi-Sg-Si (OCH3) 3, (H3CO) 381- 
S4-S i (OCH3) 3. (H3CO) aSi-Sfi-Si (OCH3) 3#^ffiVi 

U ll'>5^^>'*;i.a'&,i:LTH, IS^ett^nT^CVi*^, TEMPO (7"h^>5^ 
:^;i^SMIE-ra SFRP (stable Free Radical Poly 
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mer izat ion: '^'SS.'P —"^ z^tJ Jl-M^) s^^^cDVi? o^y v— 

i4cDi^^-^^zia^-a-S:wr-5M-&#: (III) ^^m^^axyjiriz-r^m 

^>X7;u5='tK, 7>;?.^^/>, hU7aixjuT^>, :*r;w\'y-;i/, 
:7xy>, 4-d7PD-4' -^>>?;u^>y:7xy >, 3 -^^ p P=^^-ti-> h — 

>, 3. 9 ->7^ P P^-tf> h — >, 3 -:i7PP- 8 -yx;U:^lJ-> 1 >, ^ 

>V<;i', ^^y-r >;>t^;i/x— T^jv, '^>y-r>:/5^;i/x— \f.7. (4- 

5 y 7xx;i/) ^rH>, ^>v;U7^ h^'>'^^— 



wo 99/65963 



PCT/JP99/03275 



33 

m^D^^CVi. ifi#^?t©iKi4lii'f ^>Sli|6|.i:LTH, 6 5 0 ~ 1 5 0 0 nmCDm« 
©^X^>;P^-Ti&®-r^, ^JAJfit$^¥^3 - 1 1 1 4 0 2^. i|^M¥5 - 1 9 

PSJiT^Cli*^, CKDM^ij^CDS^^ 1 0 OSBtC^LT, 0. 0 0 1~1 Oafig|5*« 
g8*6?PJ(Di4SI leaser, i^lE7KiS*T, <SEE7Xigii:T, «^«IBS#ir^S. ADy>7 

tt®]^^-^^-SM^^WTSS^^ (III) t^rS^^itxyjl/tCl-rs^ 

ffl V i e, n S ISiM ^ ifi ?PJ <i: b T {3 ffti PS (1 Tij; V i . T ^ gl i^iW > 
X (4-^h4^->-2. 4->?pt^;U/\'^DXhij;U) (VAZO 3 3) , 2. 
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2' k2-7^'J j-fun-^^ (vazo so) . 2. 

2' -T^/\±7. (2, 4 -vf7^5^;U/\*Hii- h U;i^) (VAZO 52) , 2, 

2' -Ti/t*;^ (-r v:/^D- h 'j;u) (vazo 6 4) , 2. 2' -TV't* 

^- 2 -;<5^;py^D- h U;U (VAZO 67), 1. 1 - TV ( 1 - -> 
i5'D'\:^+|->:tF;i/3i^- Hij;i/) (VAZO 8 8) (^TDuPont Che 
m i c a 1 ^ A#"5Itl) , 2, 2' -T^/tiX (2 -vi^ D^n tfjwyp t::^- 
— h'JJU) , 'BlXS2, 2' -TV^lf>^ (^5^JU-r y h) (V-6 0 1) 

'>>?;^7 — jj^^^- V (4 - t -y5^;Uv/^^n'\^>';L') /^t-^t^v^v?:*? — jJ^^- 
-h(Perkadox 16S) (Akzo Nobel tJ/^ b A^nJ^E) , 

(2 -x5^;i/^^->;U) A--:^:^i>-:;5;^3_,-i-;^,- t -y5^;w^°-:^-=^'>t:V^' 
^'— h(Lupersol 11) (Elf Atoch e md^ 6 A^oJ^g) , 
t -:7*5^Jl//1 — ^4^->- 2 -X5^Jl/^^ity X— W (Trigonox 21- 
C50) (Akzo N o b e 1 Tiji ^ A^^ojgg) , RU^jg^'fbv'i' ^ ;U%*5^frf 
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-a o^ffl a ic^ ST ^ -5 , 



15 (yju) 

$f ^L'< ti2^et±cD*s^ic:a^'j4(75]^3^-^^-s^'&^wr'sa-&#^ (i i 
I) ^m^-^i±^iiy)]^ mmLr^zm-^m ^zt^z^^tx-^^, 

m^i^ ( I I I) ti, -^^u^y-^- (I) tl^^lwSSfStcJ; 0, s^i^-r^d 

25 >''^>i^XU;^U h-Jl/Tj^U-^^+l-yU H^N^-y-^:?";!^-!-, hU7.(bKP=\^ 

;tf>v>.5^P— ;UvTi:7 'J U— h 2 - (2 -Ti' >J P-r;i/^=^v- 1 . l-i^;^ 
- 5 -X5^;i/- 5 -ri^ U P<;W::*-^->;»^5^;i/- 1 , 3 -i^pj-=^1t>, -^r 
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^u u— h, 1, 9 -y :J->v^:t-;Uv'T^ u h, i^h'J ^^u-)\,z^n/■^ 
>iyuzi-;i/t7>'fc!>^03i^Uxx7";i/>?:^— £ -ti^n^^ h>m^^ 

20 
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V? X > ^ <i: 0 ~ 3 0 fifi % i ^ fi-^ L T t# n -5 #?$M-&i*: S 75: «^ 
- h-y^>'X>-X5^U>*a-&#: (MBS1»||t) , T ^ )]^^<fy y h^M 
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\:^1^>U 'yi7 7.Ui£<DmM '. h 'J 7 h , h 0 ^7 U )\^-^ >^ Z7 x. 

-fbffi^, mtmrnu ^ (Dmm ^yy.mm. rx^Tsb. ^:i:y7.h-r< t 

t X-^ms Ow t %7&W*U<, Mlw^i^l w t %^mi Ow t 

:^^m(D^mmm.}^mt. $fSL<« (^^S?) T^:/ U it- 
's t * ^ a?:) , *&^##.|^flg^?^Ap-r-5'i^^jii£;^-rbfe7ij;ti;j?^ i^-sicfSi:: 

rbfeigJ.SlTJ*7^CVijO^\ «!5l5^^cogS^bE5ii:?f!l, jS^^JglM^J^iSM ^5 ^ t 
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^ ; m\:n=7y^ >m ; 7;p=^^;i/>7 7xxju, ai55^'7K^:$' — yaixji^^coj^-fbTK 
m-r^tii^iit. ^^;L' h u >^ h4^v£^5>, v'^g^jUi^T^ h^f>i/^>. hu^ 

r -i^U H^^v^D kr;n> U p< h^v->^>, t*x;w h U h^5^->^ >, fcf 

(3-T^yx5^;u) - r -7^ y yp fcr;u h 'J h=t^>'>'^>, n- (jS-T 

^yx^;u) -r-T5y7'Pk!;U7^^;Ui^pt H^>'>'^>r h^p 
trji'h'J^ h4^->'>5>, r -^;u:^:/h:7°p fcf;i/^^;yi?^ h^->->^>i^(^ 

WtlSS:Wr^7;W3^xv^>2|| ; vU n->7XXm ; tJ^U v'P=^^1j->?li^ 
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5 

10 ^T. 

l^^^*c7)Jt) J -irjP/N'— ->3 >^>DV W^^^^-— (GPC) Sffl 
15 tz.. 

G P C J; 0 31^66 nfe|gc^i^5>^fitCct D #ai Ufe. 

20 W^m 1 BrS^Siag^U (T^ U;l/Bg7'5^;i/) (1) 

3litWi3J:l>^J^ttl#^C0 2 L(D-lr/'^^7';U:7^XIlfC, CuBr (5. 5 4 
g. 3 8. 6mmol) $:ttiA,jz^, SfS^ggf^^^^g^ L/io 7-feh-hU;U 
(7 3. 8mL) SrJO^, ^-T ;W>'XX«l3 7 O'CT 3 0^Fp1*#L/i, ^t\.\Z7 ^ 

UJl'g^y^jl/ ( 1 3 2 g) , 2 -:/o^::7°a tr:t->M^5^;u ( 1 4. 4mL, 0 
25 . 1 2 9nio I) , ^>:$'p^5^;P>?X5^V> h U 7^ > (4. 6 9mL. 0. 0 
22mol) §An;^> 7 O'C-eiJDfi^i^UTiRT&^'e, T^u;w^ 

(5 2 8 g) ^9 Q "^ti^n-zwrn^^zmr \^ . stis o^raiuni^^j^iurc 
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. [1] tl^^o) m^i^ [1] <D|gc^i^^^S« 5 8 0 0 , 



7^X3{w, /'^y—JV (5 0 0mL) Sttii^, O-CtcmaiL/io ^Zl'x, 
t -fh^i^tlV^I:^ (7 8g) $:l&lH]tC^ltTUD^fc. CKOSfSig?^^ 0 "ClC 
^*i#bT, T^^JJlfk (5 0g) ®;*5'y-;Ui§fS^?®TL:/t. ^^7^, H 

o 

CH2 = CHC02K 

miS^m 3 u;u^;^ U'::? A (7)^ fig 

15 y^7.u\z. ^^J-)V (BOOmL) ^^"iL^. 0 "ClC^^^P U?to 

t h^5>* U -^A (13 0g) ^t&tUtCI^i'ttTJlD^fe. Z.(D^^^mWL^QX. 

\z.t§m\^'Z. ;^^i7 0}l'm (lOOg) a)pti57y-;UJgfS^?^TL'fc. riST*^T 

20 ) ^nfto 

CH2=C (CH3) CO2K 

j^5!£S#^5 0 OmL7^7.zi(;:, SBt^iJ ll?f^^tl/cm^ [1] (1 5 0 g) , SSBifini2 
25 T!#?)tl^JW^>^ [1] (6. 6 1g) , S^p^^Jl-T-fehTaH (15 0mL) 

-^^n^ry^— [1] SI^Lfc, T^^nty-?- [1] oywi^^T^^Ja^Jl^iti. 1 
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jS5^£l'^^J■^ 5 0 OmL SWi 1 -Ctte^ru^^^^ [ 1 ] ( 1 5 0 g) . 3 
5 ■??f#e)n^;i/7i<>«gtfi [2] (7. 4 5g) , i^^^yUZirhT^H (15 0mL) ^gff^ 

y^^;!/) COT, -7^>p^:yv- [2] ti^^-D) ^%fz, SfcSi-&«>^e.i^^^;UT-trhTSH 

^ WJ 3 MSiili^^CD'&fiK (1) 

tz. WiS.7i<,m^ >':f <SHL-10 0UVQ-2; ^^^-Tt^^V^ i^) M) * 
-drfeiCia, ift^i-^a^^ (3&^i^4^^Sl 1 2 0 0 0, :5^^Si>^l . 2 8) W 

20 

^mm 4 MMi^^^g^-^^ (2) 

v^nq£y-7- [i] (loogp) ic. v?:^;u^^?Pjt LTi^x h=t^'>T 

-feh:7a^y> (0. 2g|5) , iS^^ife^jt UT^'^u;U;»t;u:^y^> (i. oSB 

HL- 1 0 OUVQ- 2 : IK^^-Tt--;/^ (^) ©) ^fflVi, 2 0 c mOSg*MEB 
(IR^l^^i'^S; 1 7 5 0 0, ^l^m^^ 1 . 38) 05^^75^56^$ n^t. 
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t^^i^^^ma 0 0 0 0, ^i-^a^^m i . 1 7 ) (D^^^mm^nriio 

5 

3li3iElP## 1 0 OmLHn:7^X=3l3, vi^pqEyv— [2] (5. Og) , 
^ \J J\,^^^)\, (7 . 5mL, 70mmol), 2. 2 -T 'J\f.7.^ VZf^f- 
n-hij;U (0. 460g, 2. 8mmo 1 ) , h;i/X> (1 OmL) ^/^^^ 

10 , 1 5^pB^^^:^^7.<&^^^ix^Tj§#K5^^l^^Lrc. 6 o*c-r4B#F«i*niiftai^ 

0 0, 7 1Tfeofe. 

20 ^ig^^fi 1 0 8 0 0 , :$^'^a5i':m 1 . 1 5 05|5i^^^a7}? U (Ti^'JJUgJn- 

C1<7>S^^3 0 0 gS:N. N - H T ^ F (3 0 OmL) \Z^m^ 

■fr, ;<j;i^Jl?>gft:K [1] 7. 4g«:SD;^, Smi?fflmT, 7 0 TCT 3 BtrBlJDl^Jt 

h;i'X>S:MJEa^bT, ■T-l^yj •yi' 3^ -7— [1] ^3|t5!i 
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^(7^-t^>y;^^co^iX, i^iE7K^^>y (s hl - 1 0 0 uvq- 2 : *^^-r 



S1 







mmme 






70 


50 


30 


T- U <r 'J U =f V— ( an ) 


30 


50 


70 




0.2 


0.2 


0.2 




93 


93 


90 



15 Ti^n^y-?— [1] 7 0 SB. 5=-l'^U u/i^^rtU n'V— [1] 3 0 SB. v^X h 
A (^) ®i) tw^^flffb, S3SI?ffl^TTiSiEE7Km^>y (SHL-100 

UVQ- 2 ;^^^-r7^«>i> (^) m) iz^Ki 1 o^mytmM^n^^. mt-^^^ 

20 ^. 

#^nfc3|ffi«>^— Kt^-^liT J IS Z-0237 iCipi:, m^^^—)]^^ y 
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0 0 mm, ?a'J5£Sfl5 1 0 0 mm, M^^ZO^iU^t. 

mm±<Dmmmm 



wo 99/65963 



PCT/JP99/03275 



46 

j-^— (I) 

-OC (O) C (R) =CHz (1) 

1-9 ovi-rnT&i 1 ^icfe®(Diaii:5r}*. 
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14. Ti^rD^y-T- (I) — (2) : 

-CR^R^x (2) 

tt, Xtt, B'ym^^To ) 

(3) : 

M-^-OC (O) C (R) =CH2 (3) 
(4) : 

XC (O) C (R) =CH2 (4) 
(^4", R«7jc^, 1 ~ 2 0 lffi(7)WttlSSr^T. X^:^^, 

■e^^ns^b-&ife<i:a)SjE£;i£fToTia3fi^n?tfe<^)T*'5»^:si ~ i 2 (Z)Vi-r 

16. v/^n^y-x'- (I) *i^lC7ic^»<&;^t--5lf-;u^fi'&^{c, 

HO-R* - OC (O) C (R) =CH2 (5) 
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